Evidence suggesting a negative regulatory role for macrophages in murine erythropoiesis in vivo.
Increasing the rate of erythropoiesis in C57BL/6 mice, either by hypoxia or by the injection of recombinant erythropoietin (Epo), resulted in significant reductions in marrow macrophage number, as assessed by flow cytometry employing the monoclonal antibody against the macrophage antigen Mac-1 and by histologic determination of reductions in the number of marrow esterase-positive cells. This decline was paralleled by decreases in marrow colony-forming unit-macrophage (CFU-M) and colony-forming unit-granulocyte/macrophage (CFU-GM) number. The intramedullary concentration of the cytokines interleukin-1 alpha (IL-1 alpha) and tumor necrosis factor-alpha (TNF-alpha), which are produced by macrophages, was also reduced. Cessation of erythropoiesis was associated with increases in macrophage number, CFU-M and CFU-GM colony number, and IL-1 alpha concentrations. Increased erythropoiesis resulted in reductions in number of burst-forming unit-erythroid (BFU-E) colonies, which were less sensitive to suppression by macrophages as evidence by less increase in colony number when macrophages were removed from the marrow before in vitro BFU-E culture. BFU-E colony number was suppressed less when IL-1 alpha and TNF-alpha were added to cultures obtained from animals with stimulated erythropoiesis. Compared to controls, BFU-E number and suppression by macrophages increased significantly when erythropoiesis was reduced. These observations provide compelling evidence for a regulatory role for macrophages in normal erythropoiesis in vivo, presumably acting as a negative balance to the stimulatory effects of Epo.